We investigated the dynamics of odour learning involved in host location by a parasitoid insect, Leptopilina boulardi (Hymenoptera: Figitidae). Females of this species find their Drosophila host larvae by probing fruits with their ovipositor. They can be conditioned to respond to an odour when the odour exposure is associated with oviposition. We investigated the effect of the number of conditioning trials, sensitization tests and extinction tests on the retention of the conditioned response. Results showed that: (1) a single odour-oviposition association produced a strong short-term memory (1-2 h), which rapidly decayed over 24 h; (2) multiple odour-oviposition associations produced a memory trace that was strong in both the short term and the longer term (24 h); (3) sensitization to the odour through mere oviposition experience (without odour) was low after a single trial and high after multiple trials, but was only observed for a short period; (4) all memory traces were erased by three successive extinction tests, regardless of the intertest interval. We conclude that the probing behaviour of a Drosophila parasitoid is characterized by great plasticity shaped in the short term by sensitization, and in the longer term by associative learning. We compare olfactory plasticity in this parasitoid foraging for hosts and that of the honeybee foraging for food, suggesting common underlying processes in the central nervous system. Finally our results may relate to the dynamics of the foraging activity of L. boulardi. 
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Many parasitoid species can learn olfactory cues in the host-searching process (reviews in Turlings et al. 1993; Vet et al. 1995) . The induction of preferences for host or substrate odours, learned either during an oviposition experience or from the rearing or emergence environment has been well studied to understand mechanisms allowing adaptation to available host resources. So far the dynamics of the learning and forgetting processes have received relatively little attention in parasitoids. Studies have examined how long a learned stimulus can be remembered (Wardle & Borden 1985; Kester & Barbosa 1991; Poolman-Simons et al. 1992; Cortesero et al. 1995; Bjorksten & Hofmann 1998) . However, in studies on associative learning in a number of animal models, several parameters (e.g. number of training trials, time intervals between trials, repeated unrewarded presentations of the stimulus) influenced both acquisition and retention of memory (Carew & Sahley 1986; Rescorla 1988; Menzel et al. 1993 Menzel et al. , 2001 ). In particular, in the honeybee, Apis mellifera, another hymenopteran, behavioural studies of learning have been based on the classical conditioning of the proboscis extension, and they have been associated with neurophysiological investigations. Classical (or Pavlovian) conditioning is a process allowing an animal to memorize a stimulus (conditioned stimulus: CS, e.g. an odour) when it is associated with an unconditioned stimulus (US, e.g. food). The conditioned stimulus then becomes predictive of the reward and will elicit a conditioned response identical to the response normally elicited by the unconditioned stimulus (unconditioned response, UR, e.g. proboscis extension in bees). The acquisition and retention of the odour-food association is influenced primarily by parameters such as the temporal contingency between the presentation of the odour and the food intake, the number of rewarded odour presentations (conditioning trials) and nonrewarded odour presentations (extinction trials), and the temporal pattern of these presentations (Gerber et al. 1998; Sandoz 1998; Correspondence: L. Kaiser, DEPSN, CNRS, 91198 Gif-sur-Yvette, France (email: kaiser@jouy.inra.fr 
